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Discussion
1 Introduction 
Pre-X2 Setup is agreed as one subset of solutions proposed for X2-GWs [2] in general. This is quite advantages for both proxy options as this will allow an X2-GW to maintain a mapping table and enable localised address discovery without having to flood a MME/CN with S1 messages. Such uncontrolled S1 signalling can strain an MME/CN for the following reasons [1]:

a) given the large number of (H)eNBs in a given domain and,
b)  their on/off behaviour. 
In the light of the benefit resulting from such pre-X2 Setup, this paper analyses in terms of the best approach that needs to be adopted for this purpose. The Analysis is from the perspectives of both a HeNB and an eNB.
2 Discussion

Although the advantage of pre-X2 Setup is very clear, such an attempt requires an immediate answer for the following two questions:

2.1. How a (H)eNB identifies in terms of which X2-GWs to pre-X2 Setup with; and,
2.2. What is the best procedure to use for such a pre-X2 Setup process.

These are analysed individually in the following subsection.
2.1: Which X2-GW to pre-X2 Setup with:
According to RAN3 77bis, each HeNB is configured with the IP Addresses of its designated X2-GW. According to RAN3 78 [1], each HeNB can connect to only one X2-GW.
Observation 1: each HeNB knows in terms of which X2-GW to pre-X2 Setup with.

In contrary, as of now this is not possible with an eNB with the current assumptions and agreements. However, it can be as easy as it is in the case of HeNB for the following reasons.

X2-GW deployment will be carried out in a controlled manner by a network provider. In other words, it is not going to be as arbitrary as any HeNB deployment. The operational control of any X2-GW is still in the hands of a network operator. Further, the decision of which X2-GW a HeNB can connect to is again decided by a network operator. In the light of this, it is logical for a network operator to configure each eNB in terms of which X2-GWs it is supposed to interact in its domain. This is very analogous to a decision made earlier in RAN3 77bis in that each HeNB is configured with the IP Addresses of its designated X2-GW. The alternative solution that is proposed (i.e. in the case of Routing Proxy) solicits modification to a well-established S1 eNB/MME Configuration transfer and can lead to CN flooding for the reasons (a) and (b). Hence, it is beneficial from an operator perspective to go for the following proposal 1:
Proposal 1: each eNB shall be preconfigured with the IP Addresses of X2-GWs it is expected to interact with in its domain.

With the presence of Proposal 1, pre-X2 Setup becomes easy for eNBs as well. This can be achieved without flooding the CN/MME with S1 signalling.  
2.2: Best procedure to use for such a pre-X2 Setup process:

After answering question 2.1, now comes the issue of how to perform pre-X2 Setup. It is always beneficial to reuse existing techniques to minimise standards impact. The only message that can be used for this purpose is X2 Setup. However, in the X2 Setup message, the Served Cell Information is mandatory. This is not a problem from the perspectives of a (H)eNB as each has at least one Serving cell. This is really a problem to an X2-GW as it does not have any Serving cell. Using a dummy cell will not be ideal.
Observation 2: the existing X2 Setup or similar procedure cannot be employed for the purpose of pre-X2 Setup.
Observation 2 thus leaves us with the only choice of employing a new X2 procedure for this purpose. Given such an attempt can outweigh changing a well-established pre-existing S1 or X2 messages and minimise flooding to the CN, it is worthwhile to consider this option further.
Proposal 2: a new X2 procedure is needed to perform pre-X2 Setup from the (H)eNB to X2-GW.
3 Conclusion and proposals
This paper briefly presented the benefits of pre-X2 Setup and analysed in terms of how it can be achieved optimally. Based on the findings, it makes the following Observation and proposals:
Observation 1: each HeNB knows in terms of which X2-GW to pre-X2 Setup with.
Proposal 1: each eNB shall be preconfigured with the IP Addresses of X2-GWs it is expected to interact with in its domain.

Observation 2: the existing X2 Setup or similar procedure cannot be employed for the purpose of pre-X2 Setup.
Proposal 2: a new X2 procedure is needed to perform pre-X2 Setup from the (H)eNB to X2-GW.
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